VISION d__1dJ S 0008

. ™ .-.ia. 00..0.'.0. o0
uagsll dpyps)l dAlooll 230
| | dalooll I a I
hebond ““‘Jfﬂ AAAAAAAA Pl il alig
Ministry of Education
i 1 '

3 -Artificial Intelligence

p.lJ_;l_IICIJIJq

*“ ATLDY A 2023-1445 ”.

binarglogic Oyl | ALEAS - (593U aulald



https://t.me/addlist/NzeSzwwOius5MTA0

YV (P P YO (R

AiS g cdom g0 s 9 A s aT (ol Bk g1 000 B ot Ualf b jticu
& —id) G yka (—e (Image Recognition) jg—al! ‘,_\.cd;_al\l Lagads o3
NVPOPCS P PTETPUR (DU JUSTORITEON. SR PP YOV JURRPNS PY POV
(L peidS A S 9 (IMage Generation) ye—al! o3 (le Liasi 8 paitws

gadl g e WlanS) o led dadldf o1 31 JLaS) o

2

@l YRVY]

1O ohe 13318 CO A & o8 Bl o1 08 Aol
Agailas paliniung A gl Anflae ygual! ey <
ol sy sl 4o el gaged it <

- Auaall ASLAY) S L8 jan <

aiall gy ol Aok gyl el g3ged it <

i A 53 e 4Ly 13900 AT gy <

.Auadl g Ay phay 5llank 3 y9u0 & AwBLl o151 JoSi <

P

(Jupyter Notebook) < iuge> 5,520 <
(Google Colab) % ¢S J343 <



https://t.me/addlist/NzeSzwwOius5MTA0

LAl (8 (e AL Slila | aud (ySs

S 0 SbLad | cadual Siliusd Le o

IS (e dola ¥ BLASILY ddlall dn

' codlat olis 8 198 o) il

X_train adgaume 2 2w JS.Y_train adgawme g X_train adgawme Lea g NUMPY @d Lid goine Sl o
‘_\.:r.g Y_train ddgaumat! 2 N cawally .RGB Guwicng 100X100 slasls 550 Jias (100 (100.3) atss
35ttt 0o @3 X_train geha s cisos (LN ave -t atastl JaST X_train 2 giume 2N 350 drows

008 SliLed | Ae gams Ae MultinomialNB

from sklearn.naive_bayes import MultinomialNB #imports the Naive Bayes Classifier from sklearn
X_train_flat = np.array ([img.flatten() for img in X_train])
model_MNB = MultinomialNB() # new Naive Bayes model

model_MNB. fit( X_train_flat , y_train ) #fits model on the flat training data
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from skimage.color import rgb2gray # used to convert a multi-color (rgb) image to grayscale

preprocessing .
from sklearn. import StandardScaler # used to scale the data

from sklearn.naive_bayes import MultinomialNB #imports the Naive Bayes Classifier from sklearn

X_train_gray = np.array([ rgb2gray (img) for img in X_trainl]) #converts training data

i e = np.array([hog(img) for img in X_train_gray])

scaler = StandardScaler()
X_train_hog_scaled = S c_a_ls:[ ______ .fit_transform(X_train_hog)

model MNB = MultinomialNB()

model MNB.fit(X_train_flat_scaled, y_train )
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from sklearn.cluster jnport AgglomerativeClustering # used for agglomerative clustering

n_clusters=5 )

AC = AgglomerativeClustering(linkage="'ward",

X_norm = X_flat / 255 # normalizes the data

AC.fit(X_norm) # applies the tool to the data

pred = AC. labels # gets the cluster labels
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import scipy.cluster.hierarchy as hierarchy # visualizes and supports hierarchical clustering tasks

import  Matplotlib.pyplot 55 1t

X_norm = X_flat / 255 # normalizes the data

plt.figure() #creates a new empty figure

linkage_flat-hierarchy.linkage( X_norm , method=" ward "9

hierarchy. dendrogram (linkage_flat)

plt.show() #shows the figure
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def greedy_solver(problem):
worker_skills=problem[ 'worker_skills'] # worker skills for this problem
required_skills=problem['required_skills'] # required skills for this problem

uncovered_required_skills = required_skills. copy () #skills not covered

best_team=[] # best solution
uncovered _worker skills={}
for worker_id in worker_skills:

uncovered_worker skills[worker id]-=worker skills[worker id].intersection

(uncovered_required_skills)
while len(uncovered_required_skills) > 0:

best_worker_id= None # the best worker to add next

best_new_coverage=0 #number of uncovered required skills covered by the best worker

for worker_id in uncovered_worker_skills: # foreach worker
my_uncovered_skills=uncovered_worker_skills[worker_id]
# if this worker can cover more uncovered required skills than the best worker so far
if len(my_uncovered_skills)>best_new_coverage:
best_worker_id=worker_id # makes this worker the best worker

best_new_coverage= len (my_uncovered_skills)

if best_worker_id!= None : #if a best worker was found

best_team. append (best_worker_id) # adds the worker to the solution

#removes the best worker's skills from the skills to be covered

uncovered_required_skills=uncovered_required_skills - uncovered_
worker skills[best worker id]

# for each worker

for worker_id in uncovered_worker_skills:

# remembers only the required uncovered skills that this worker has

uncovered_worker_skills[worker_id]=uncovered_worker_

intersection
skills[worker_id]. (uncovered_required_skills)

PY elés: # no best worker has been found and some required skills are still uncovered
LIS °®

...... .'.... None

e, °,°,° oo aeturn # no solution could be found

* return best_team
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def brute_force_solver(problem):
# gets the information for this problem
durations, weights, deadlines=problem[ 'durations'], problem['weights'],

problem['deadlines']

durations

job_num = len( ) #number of jobs

# generates all possible schedules

all_schedules = itertools. permutations (range(job_num))

best_schedule = # initialized to None

# 'inf' stands for ‘infnity’. Python will evaluate all numbers as smaller than this value.

best_tardiness = float(' |_n_f ________ )
# stores the finish time of each job in the best schedule
best_finish_times= None # initalized to None

for schedule in all_schedules: # forevery possible schedule
#evalute the schedule
tardiness,finish_times=compute_schedule_tardiness(problem, schedule)

if tardiness<best_tardiness: # this schedule is better than the best so far

best_tardiness= tardiness

best_schedule- Schedule

finish_times

best_finish_times=

# return the results as a dictionary
®eo,o, repwf ® {'schedule':best_schedule,
° © %, 000

00, °,°, ‘:. e e 'tardiness':best_tardiness,

=1l ajljg
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'finish_times':best_finish_times}
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def local_search_solver(problem, greedy_heuristic, swap_selector, max_
iterations):

# gets the information for this problem

durations, weights, deadlines=problem['durations'], problem[ 'weights'],
problem[ 'deadlines']

job_num = len( ____d_li"_a_t_i?[‘_s___)# gets the number of jobs

# uses the greedy solver to get a first schedule.
# this schedule will be then iteratively refined through local search

greedy sol - 8reedy_solver (,rontem, greedy heuristic) #remembers the best
schedule so far

best_schedule, best_tardiness, best_finish_times=greedy_
sol['schedule'],greedy_sol['tardiness'],greedy_sol['finish_times']

# local search

for i in range(max_iterations): # for each of the given iterations

# chooses which two positions to swap

pos1,pos2= swap_selector (best_schedule)

new_schedule = best_schedule. copy ( )# creates a copy of the

schedule

# swaps jobs at positions pos1 and pos2

new_schedule[pos1], new_schedule[pos2] = best_schedule[pos2], best_
schedule[pos1]

# computes the new tardiness after the swap

new_tardiness, new_finish_times = compute_schedule_tardiness(problem,
new_schedule)

# if the new schedule is better than the best one so far

if new_tardiness < best_tardiness:

# the new_schedule becomes the best one

best_schedule = new_schedule

best_tardiness - hew_tardiness

best_finish_times= New_finish_times

oeq #returzs .t@e best solution
o0 : o, retu:rs eldschedule' :best_schedule,
00, °, L ®.®®®ardiness' :best_tardiness,

"finish_times':best_finish_times}
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from itertools import permutations

def brute_force_solver(dist_matrix, location_ids, startstop):
# excludes the startstop location

location_ids _ { startstop }

location_ids =

# generates all possible routes (location permutations)

all_routes = permUtatlons ( |OCatIOI1_IdS )

best_distance = float('inf') #initializes to the highest possible number

best_route = None # best route so far, initialized to None

for route in all_routes: #foreach route

distance = 0 #total distance in this route

curr_loc = startstop # current location
for next_loc in route:
i dist_matrix )
distance += — [curr_loc, next_loc] #adds the distance of this step
next_loc
curr_loc = I # goes the next location
distance += dist_matrix [curr_loc, startstop 1 #goesto

back to the startstop location

if distance < best_distance: #/if this route has lower distance than the best route
best_distance = distance
best _route = route
Qoo o, X (X J
: : LRI qdd!tae.:startstop location at the beginning and end of the best route and returns
L A

‘return [startstop] + list(best_route) + [startstop], best_distance
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def MIP_solver(dist_matrix, location_ids, startstop):

solver = Model () #creates a solver

solver.verbose = 0 # setting this to 1 will print info on the progress of the solver
# creates every transition from every location to every other location

transitions = list( product (location_ids, location_ids))

N = len(location_ids) #number of locations

# creates an empty square matrix full of ‘None' values

x = numpy.full((N, N), None)

# adds binary decision variables indicating if transition (i->j) is included in the route
for i, j in transitions:

x[i, j]1 = solver. add_var  (yar type-  BINARY )

# objective function: minimizes the distance

solver.objective = minimize (xsum(dist_matrix[i, j] * x[i]1[j] for
i, j in transitions))
# Arrive/Depart Constraints
for i in location_ids:
solver += xsum( x[ij] for j in location_ids - {i}) ==
x[i,i]

solver += xsum( for j in location_ids - {i}) == 1

(var_type= INTEGER ) for i in

y = [solver.
location_ids]

# Adds connectivity constraints for transitions that do not include the startstop
for (i, j) in product(location_ids - {startstop}, location_ids -

{startstop}):
if i != j: #ignores transitions from a location to itself

oce, oy PR = y[3] - y[i] >= (N + 1) = x[i, j] - N

00,e,°: +°, 000

o0, °.°.°..oo L

‘solver ____o_'it_'[n_'_z_e____( ) # solves the problem
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> X_pos (x position), y_pos (y position)
> altitude (z position/altitude)
> roll (roll)
> pitch (pitch)

> yaw (yaw)
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if not os.path.exists(folder_path):
# creates the folder if it doesn’t exist already
os.makedirs(folder_path)
print(f”"Folder \”detected\” created!”)
else:
print(f”Folder \"”detected\” already exists!”)

i if not os.path.exists(folder_path): else:" o s e ot pdadll Jlaw 23151 Gyl (e
At slasly Ia¥1 5,20 2 "0s.makedirs (folder_path)" i1 ey gaas

(Jaatl 1395 g0 (3 9Su ol | O €5 5515 0 ol (o ol 8 (ySas (3 Basid| AL

@St Bt g daila Lo 1,852 5,0 (g1 dan S5 I8 . 0195 10 IS (BLAIS YL p gy oy @il gl s Jiie e
$al gaml) el 2

class Mavic(Robot):
# Constants and variables omitted

def __init__(self):
# Initialization code omitted for brevity
self.last_detection_time = datetime.now()

def run(self):
# Main loop code omitted for brevity
while self.step(self.time_step) != -1:
# Detection code
current_time = datetime.now()
time_since_last_detection = (current_time - self.last_detection_time).
total_seconds()
if.;me_since_last_detection >= 10:
[ ]
00e,.%. .°,e0xlf.detect_human()
oo, ° .:. °, e ®flf.last_detection_time = current_time
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def detect_human(self):
# Detection code omitted for brevity
roll, pitch, yaw = self.imu.getRollPitchYaw()
current_time = datetime.now()
print(current_time)
print(“Found a person in coordinates [{:.2f}, {:.2f}] with roll {:.2f}, pitch
{:a2f}, and yaw {o..2f}"
:é::-. ,q!&rﬁlgt(x_pos, y_pos, roll, pitch, yaw))
® o .,  °#Savks amm®tated image to file with timestamp
current_time = current_time.strftime(“%Y-%m-%d_%H-%M-%S")
<11 =, :filename = f”detected/IMAGE_{current_time}.png”
l:"I'J_';IJI‘:lJIch\’Z.imwrite(ﬁlename, img)
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